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5 

SYSTEMS AND METHODS FOR USING MEDIA UPON INSERTION INTO A 
DATA PROCESSING S YSTEM 



FIELD OF THE INVENTION 
10 The present invention relates to the field of data processing systems and, in 

one embodiment, more particularly to data processing systems which can accept a 
blank disk in a drive system coupled to the data processing system. 

BACKGROUND OF THE INVENTION 

15 Data processing systems, such as computer systems, often include a drive 

system which can read information off of optical disks such as CD-ROM disks and 
CD-R disks, and CD-RW disks and DVD disks. Further, these drive systems can 
write data such as digital computer files or audio files, to these disks when the disks 
are writeable, such as CD-R and CD-RW disks. Typical existing data processing 

20 systems which provide these capabilities typically use an application program which is 
separate from the operating system of the computer system and which provides the 
necessary instructions and control for writing data to these disks. It will be 
recognized that the term "burning" is often used to describe the process of writing data 
to such disks. Examples of such software programs include: Toast from Adaptec of 

25 Milpitas, California, as well as DirectCD, also from Adaptec and the program EasyCD 
Creator also from Adaptec of Milpitas, California. 

Figure 1 shows an example of a typical method in using one of these programs 
such as the program known as Toast which runs on Macintosh computers from Apple 
Computer of Cupertino, California. The method of Figure 1 begins in Operation 10 in 



which the CD burning software, such as, Toast or EasyCD Creator is launched on the 
computer system. This typically means that the user has double clicked on the icon 
representing the program or, through some other technique, has selected the program 
for execution on the computer system. Then in Operation 12, a window appears on a 
display device on a computer system, which window provides output from the CD- 
burning software and also allows for input from the user. In Operation 14, the user 
may drag and drop files and/or folders from the computer system's desktop interface 
(e.g. the Macintosh Finder desktop graphical user interface or the Windows Explorer 
graphical user interface which appears on so called Windows computer systems) on to 
the window for CD-burning software. Then in Operation 16, the user typically selects 
a burn command and the computer responds in Operation 18 by prompting the user to 
insert a blank CD-R disk or blank CD-RW disk into the CD-R or CD-RW drive 
system. After the insertion of the disk, the system burns the CD-R disk or CD-RW 
disk by writing files and/or folders onto the CD-R or CD-RW disk, and then the 
system will typically eject the disk. While a software program such as Toast allows 
for a Macintosh computer system to burn CD-R disks and CD-RW disks, the user 
experience with the program in certain respects does not match the user experience 
with a Macintosh when a blank media is inserted into a drive system. For example, 
when a blank floppy disk or a blank Zip disk is inserted into a drive system of a 
Macintosh computer system, the computer system will automatically in response to the 
insertion recognize the insertion of the blank media and ask the user to select, from a 
window, between the ejection of the media or the further use of the media, which may 
require a formatting of the media. In the case of Toast, the insertion of the blank CD- 
R or CD-RW disk will not result in such window interface. Furthermore, if the user 



5 does select, from the window, to use the disk rather then to eject it, an icon 

representing the disk wilt automatically, in response to the selection of use of the disk, 
appear on the desktop interface of the Macintosh. At this time, the icon on the desktop 
may be directly used to write data to or remove data from the media (e.g. by dragging 
and dropping operations or by cutting and pasting operations as are well known in the 

10 art). 

The software program DircctCD does in some respect provide further 
functionality beyond Toast by recognizing automatically the insertion of a blank 
CD-R or a blank CD-RW disk into a drive system. However, this software uses a 
non-standard format in burning data and burns the data as the user instructs the system 
15 to copy files to the disk. 
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5 SUMMARY OF THE INVENTION 

Methods and apparatuses for operating with writeable media are described 
here. In one aspect of the invention, an exemplary method includes inserting a 
writeable media into a drive system which is coupled to a data processing system, 
instructing the data processing system to write or erase first data on the writeable 

1 0 media, and instructing the data processing system to eject the writeable media from the 
drive system, wherein upon the instructing of the data processing system to eject, the 
data processing system writes or erases the first data on the writeable media. 

In another aspect of the invention, an exemplary method includes inserting a 
blank writeable media into a drive system which is coupled to the data processing 

15 system, and displaying automatically, in response to the inserting and on a display 
device coupled to the data processing system, a prompt to a user with at least three 
selectable options which allow the user to (1) eject the blank once writeable media 
from the drive system or (2) use the blank once writeable media in the drive system or 
(3) launch an audio CD creation program. 

20 In another aspect of the invention, an exemplary method includes inserting a 

blank writeable media into the drive system which is coupled to a data processing 
system, and creating automatically, in response to the inserting, a data file on a storage 
device which is coupled to the data processing system prior to writing data to the 
blank writeable media. 

25 The present invention includes apparatuses which perform at least one of these 

methods, including daca processing systems which perform at least one of these 
methods and computer readable media which when executed on data processing 
systems cause the systems to perform at least one of these methods. 



Other features of the present invention will be apparent from the accompanying 
drawings and from the detailed description which follows. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is illustrated by way of example and not limitation in the 
figures of the accompanying drawings in which like references indicate similar 
elements. 

Figure 1 shows a method in the prior art for burning a CD-R disk, which is a 
form of a write-once media. 

Figure 2 shows a block diagram example of data processing system which 
may be used with the present invention. 

Figure 3 shows one example of a method according to the present invention 
for using blank optical media. 

Figure 4a and 4b show an exemplary method of one particular embodiment of 
the present invention. 

Figure 5 shows an example of a computer readable media which may be used 
to store software and data which when executed by a data processing system causes 
the system to use various methods of the present invention. 



5 DETAILED DESCRIPTION 

The subject invention will be described with reference to numerous details set 
forth below, and the accompanying drawings will illustrate the invention. The 
following description and drawings are illustrative of the invention and are not to be 
construed as limiting the invention. Numerous specific details are described to 

10 provide a thorough understanding of the present invention. However, in certain 
instances, well known or conventional details are not described in order to not 
unnecessarily obscure the present invention in detail. 

Figure 2 shows one example of a typical computer system which may be used 
with the present invention. Note that while Figure 2 illustrates various components of 

15 a computer system, it is not intended to represent any particular architecture or manner 
of interconnecting the components as such details are not germane to the present 
invention. Tt will also be appreciated that network computers and other data 
processing systems which have fewer components or perhaps more components may 
also be used with the present invention. The computer system of Figure 2 may, for 

20 example, be an Apple Macintosh computer. 

As shown in Figure 2, the computer system 101, which is a form of a data 
processing system, includes a bus 102 which is coupled to a microprocessor 103 and 
a ROM 107 and volatile RAM 105 and a non-volatile memory 106. The 
microprocessor 103, which may be a G3 or G4 microprocessor from Motorola, Inc. 

25 or IBM is coupled to cache memory 104 as shown in the example of Figure 2. The 
bus 102 interconnects these various components together and also interconnects these 
components 103, 107, 105, and 106 to a display controller and display device 108 
and to peripheral devices such as input/output (I/O) devices which may be mice, 



r 



5 keyboards, modems, network interfaces, printers and other devices which arc well 
known in the art. Typically, the input/output devices 110 are coupled to the system 
through input/output controllers 109. The volatile RAM 105 is typically implemented 
as dynamic RAM (DRAM) which requires power continually in order to refresh or 
maintain the data in the memory. The non-volatile memory 106 is typically a magnetic 
10 hard drive which maintains data even after power is removed from the system and 

which is used as the "boot" drive to start up the system from a cold start by loading all 
^ necessary software (e.g. low level hardware drivers, disk operating systems, a 

«j windows graphical user interface, etc.) into the volatile RAM 105. Typically, the 

>P non-volatile memory will also be a random access memory although this is not 

ifi 1 5 required. While Figure 2 shows that the non-volatile memory is a local device 

O coupled directly to the rest of the components in the data processing system, it will be 

£3 appreciated that the present invention may utilize a non-volaule memory which is 

remote from the system, such as a network storage device which is coupled to the data 
processing system through a network interface such as a modem or Ethernet interface. 
20 The bus 102 may include one or more buses connected to each other through various 
bridges, controllers and/or adapters as is well known in the art. In one embodiment 
the I/O controller 109 includes a USB (Universal Serial Bus) adapter for controlling 
USB peripherals. The system 101 also includes a drive controller 1 12 and a drive 114 
which may be one of the various forms of an optical drive such as a CD-R drive, or a 
25 CD-RW drive or a DVD rewriteable drive which is also a CD-RW drive. The drive 

controller 1 1 2 provides an interface between the bus 102 and the drive 1 14 which may 
be any one of the known, conventional controllers and drives which are used with 
computer systems. The drive 114 typically accepts a computer readable storage media 
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5 such a CD-R optical disk or a CD-RW optical disk through either a slot loading 
mechanism or a tray loading mechanism. 

It wilt be apparent from this description that aspects of the present invention 
may be embodied, at least in part, in software. That is, the techniques may be carried 
out in a computer system or other data processing system in response to its processor, 

10 such as a microprocessor, executing sequences of instructions contained in a memory, 
such as ROM 107, volatile RAM 105, non- volatile memory 106, cache 104 or a 
remote storage device. In various embodiments, hardwired circuitry may be used in 
combination with software instructions to implement the present invention. Thus, the 
techniques are not limited to any specific combination of hardware circuitry and 

1 5 software nor to any particular source for the instructions executed by the data 

processing system. In addition, throughout this description, various functions and 
operations are described as being performed by or caused by software code to 
simplify description. However, those skilled in the art will recognize what is meant 
by such expressions is that the functions result from execution of the code by a 

20 processor, such as the microprocessor 103 or a processor in drive controller 1 12 or a 
combination of processors. 

Figure 3 shows a general example of the use of blank optical media in a 
computer system. In Operation 151, a blank optical media is inserted into a drive 
system by a user. This blank optical media may be a blank CD-R disk or a blank CD- 

25 R W disk. In certain aspects of the present invention, the insertion of the optical media 
will cause a window to appear allowing the user to make at least one selection from 
selectable options which are ejecting the disk from the drive system or using the disk 
in the drive system and, as described below, may include further options. In 
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5 Operation 153, after the insertion of the blank optical media, a media icon is shown on 
the desktop to indicate that the optical media has been mounted. The desktop will be 
well known to be the file management software's graphical user interface such as the 
Finder's graphical user interface which appears on Macintosh computer systems, such 
as those computers running Macintosh OS9. Another example of a desktop of a file 

10 management software's graphical user interface is the Windows 98 graphical user 

interface, including for example the graphical user interface provided by the Windows 
Explorer program which runs on Windows 98 or the capability of Windows 98 
associated with the "My Computer" icon in Windows 98. These desktop interfaces 
allow the direct manipulation of files and/or folders with respect to storage icons. 

15 These desktop interfaces typically show icons which represent corresponding storage 
devices (e.g. the hard drive of a computer system, a floppy drive, a zip drive, etc). 
These icons may be opened by double clicking on the icons to reveal the contents of 
the storage device in a window and files may be added to or removed from these 
storage devices by performing conventional dragging and dropping operations or by 

20 performing cutting and pasting operations as is well known in the art. 

Thus as shown in Figure 3, after a blank optical media has been mounted and 
the icon for the media displayed on the desktop as shown in Operation 153, a user 
may manipulate files and/or folders relative to the icon in Operation 155 to write data 
to or remove data from the blank optical media. According to one exemplary 

25 embodiment of the present invention, the functionality provided by typical burning 
software is now provided in the operating system itself (e.g. the Macintosh 0S9 
operating system) such that the user may insert a blank optical media, such as a blank 
CD-R disk or a blank CD-RW disk into the disk dn ve and then proceed to treat the 
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5 disk as if it was a conventional floppy disk or Zip disk which appears on the 

Macintosh's Finder desktop. After manipulating the files and/or folders in Operation 
155 the user may then eject the media from the drive in Operation 157. According to 
one aspect of the present invention, upon instructing the system to eject the blank 
optical media from the drive, the system performs the various write operations in 

10 order to write the data rather than performing these write operations in Operation 155 
while the user is manipulating the files using a graphical user interface by dragging 
and dropping or cutting and pasting the files relative to the icon. This is unlike prior 
systems, such as DirectCD which performs the writing operations as the user instructs 
them to occur, DirectCD does not wait until an eject command to perform these write 

15 operations. That is, with DirectCD, the write operations occur as the user instructs 
them to occur through dragging and dropping or cutting and pasting rather than after 
the user has instructed the system to eject the optical media. 

Referring now to Figures 4a and 4b, a method according to one particular 
embodiment of the present invention allows for the use of a blank optical media in a 

20 data processing system in what may be regarded as a more user friendly manner. The 
method in Figures 4a and 4b begins in Operation 201 in which a user inserts a blank 
optical media into a drive system which is coupled to the data processing system. 
Then in Operation 203, a disk initialization message is displayed to the user. This 
message is typically displayed within a window on a graphical user interface system 

25 and asks the user whether the user wishes to use the disk or to eject the disk or, in 
certain embodiments, may include other options such as launching an audio CD 
creation program. The use of the disk will be understood to be a use of the disk 
within the drive system to write (or erase) data to the disk. Thus the message may tell 
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the user to click on a "prepare" button or a "format" button in order to use the disk. If 
a "launch" button is provided as an option in one embodiment, clicking on this button 
will cause the system to launch (e.g. cause the execution of) an audio CD creation 
program, such as a conventional audio CD creation program which has been 
previously installed on the system. If the user wants to cancel the use of the disk and 
to eject the disk the user may click on a cancel or eject button which causes an eject 
disk Operation 204. If the user selects to use the disk then processing proceeds from 
Operation 203 to Operation 205 in which a file on a boot drive (in one exemplary 
embodiment) is created. This data file may be the same size as the blank media and is 
typically stored in a hidden location on the boot drive. Thus, for example, if the data 
capacity of the blank media is 650MB, then the data file may be 650MB, and it will be 
used to store the various data files which are to be written to the optical media upon an 
eject operation or a burn operation as is further described below. Then in Operation 
207, the media itself is mounted and in Operation 209 a media icon image is provided 
to an image driver so that in Operation 21 1, the file management desktop may now 
include a display of a media icon. There may be markings on the icon or a window 
opened from the icon (e.g. upon double clicking of the icon a window appears). 
These markings may show the type of media and/or the format of the media and may 
indicate the fact that the media does not yet contain copies of the data files which are 
shown within a window of the media (this is due to the fact that in this particular 
embodiment the data files are not written to the media until the user selects a burn 
command or instructs the computer to eject the disk as is further described below). 

In Operation 213, the user may drag data to the user media icon on the desktop 
(or to a window opened from the icon) and drop the data onto the media icon (or onto 
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5 the window opened from the icon). Alternatively, the user may perform other direct 
well known manipulation operations such as cutting and pasting operations commonly 
performed on Windows 98 computer systems or may perform other manipulation 
operations relative to the media data. 

Then in Operation 215, the user may select a burn command provided as an 

10 option on the desktop's user interface or may instruct the system to eject the disk by, 
for example, dragging the disk to a trash can displayed on the desktop or by selecting 
the disk and selecting an eject command as is well known in the art. If the user selects 
a bum command then Operations 217 and 219 follow in which the system burns data 
onto the disk and then a media icon of the disk after a remounting operation is 

1 5 displayed. If the user selects an eject command or instructs the system to eject the 
disk in Operation 215 then Operation 221 follows. In Operation 221, a window is 
displayed which asks the user to select between one of three operations. One 
operation is to accept the burn in which case Operations 227 and 229 are performed. 
If the user selects an ejection option then Operation 225 occurs in which the disk is 

20 ejected without a bum. It should be noted that Operation 225 is unlike the prior art in 
that the user may have dragged and dropped files in Operation 2 13 to thereby write 
data or otherwise modify the disk but no such modifications occur because no bum is 
performed in Operation 225 if the user selects to eject the disk without burning the 
disk. If the user selects to cancel the burn but not to eject the disk then Operation 223 

25 causes the system to return to Operation 213 as shown in Figure 4b. 

It will be appreciated that the foregoing method shown in Figures 4a and 4b is 
one particular example and that various alternative sequences of these operations may 
be achieved and that certain steps may be omitted in various alternative embodiments. 
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5 For example, Operation 203 may be omitted in certain embodiments and Operation 
205 may be omitted in certain embodiments. 

Figure 5 shows an example of a computer readable media, which may be used 
with a data processing system according to one embodiment of the present invention. 
The computer readable media contains data and executable software which when 
10 executed in the data processing system causes the system to perform at least one 

method of the present invention. As noted above, this executable software and data 
may be stored in various places including for example the ROM 107, the volatile RAM 
UI 105, the non- volatile memory 106, etc. Portions of this software and/or data may be 

42 stored in any one of these storage devices. The desktop file management with GUI 

01 15 represents the software which performs the file management functionality and also 

i~l provides a graphical user interface. An example of this software is the Finder 

O software used on Macintosh computers (e.g. Mac OS9), The disk operating system 

software is the operating system software which provides control of storage media so 
data can be written to and read from the storage devices such as hard drive, a floppy 
20 drive, a zip drive, etc. The CD-R and CD-RW driver software and burn software 

provides the functionality associated with reading and writing to optical disks such as 
CD-R and CD-RW disks. The media file shown in Figure 5 represents the data file 
which was created in certain embodiments of the invention, such as the data file 
created in Operation 205 of Figure 4a. This data file is typically used, in certain 
25 embodiments, as a data cache to write the data stored in this data file upon recci vi ng 
the burn command or the eject in Operation 21 5 of Figure 4b. This data file may, in 
one embodiment, contain the entire contents (either compressed or uncompressed ) of 
the data which is to be copied to the disk (e.g. CD-R disk) or it may contain a 
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reference (e.g. address or pointer) to the data or may contain a position of the data and 
a reference to the remainder of the data. The reference may be used to obtain the data 
to be copied onto the disk upon receiving a burn command or an eject command. 

In the foregoing specification, the invention has been described with reference 
to specific exemplary embodiments thereof. It will be evident that various 
modifications may be made thereto without departing from the broader spirit and 
scope of the invention as set forth in the following claims. The specification and 
drawings are, accordingly, to be regarded in an illustrative sense rather than a 
restrictive sense. 



